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2  PROPOSED ACTION AND ALTERNATIVES

2.1  INTRODUCTION

This chapter identifies and describes the alternatives for implementing the proposed
action. The no action alternative is also described, and the preferred alternative is identified. The
alternatives are also compared in summary form in a table at the end of this chapter. The ACW
destruction systems chosen for analysis, including siting requirements at each installation, are
described in Chapter 3.

2.2  PROPOSED ACTION

The authorizing legislation for PMACWA instructed DOD to “demonstrate not less than
two alternatives to the baseline incineration process for the demilitarization of assembled
chemical munitions.” In the National Defense Appropriations Act for Fiscal Year 1999,
Congress directed DOD to continue managing the development and testing of technologies that
are potential or demonstrated alternatives to the baseline incineration program for the destruction
of ACWs. Management was to include planning for the pilot testing of alternative technology
systems.

To comply with these directions, DOD proposes to design, construct, and operate one or
more pilot test facilities for ACW destruction systems at one or more chemical weapons
stockpile installations. This action would occur simultaneously with any existing chemical
weapons destruction or demilitarization programs and schedules at these installations. The
design, construction, and operation of ACW pilot test facilities are further described in
Chapter 3.

The following describes the schedule assumed in this EIS for the construction and testing
of an ACWA pilot facility. Final design and permitting of a facility would take from one to two
years. Facility construction would require up to 34 months. The EIS assumes that a pilot test
would take up to 36 months, although the amount of time could be shorter. Finally, it is assumed
that facility closure would take up to 24 months. This general schedule, however, may vary,
depending on installation.

A stakeholder group designated “The Dialogue” (described in Chapter 1) was
instrumental in the development of alternative systems for destroying ACWs. In concert with
The Dialogue, the PMACWA developed criteria to evaluate alternative technologies for possible
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implementation in overall destruction systems. The criteria were organized into four categories
(PMACWA 1999):

• Process efficiency/process performance: This category includes performance,
maturity, operability, process monitoring and control, and applicability
criteria.

• Safety/worker health and safety: This category includes criteria for worker
safety, normal operations and facility accidents, and public safety during
facility accidents as well as off-site accidents.

• Human health and environment: This category includes criteria for effluent
characterization, completeness of effluent characterization, effluent
management, permitting and compliance, and resource requirements.

• Potential for implementation: This category includes life-cycle cost, schedule,
and public acceptance criteria.

Twelve firms responded to a PMACWA request for proposals (RFPs) for alternative
destruction systems. From these twelve, PMACWA selected six for demonstration testing on the
basis of evaluations based on the first three categories of evaluation criteria. Initially, funding
was available to demonstrate only three of the six technologies. Subsequent Congressional
legislation provided funding to demonstrate the remaining three technologies. PMACWA
performed a series of technology demonstrations to investigate and evaluate the potential for
implementing the alternative technologies as full-scale integrated processes. On the basis of all
four criteria categories, PMACWA determined that four technology systems were viable for
further development and pilot testing. These four technology systems are assessed in this EIS.
These alternative ACWA systems (identified by the process used to destroy energetics and
agents) are capable of disassembling the munitions and treating the dunnage and metal parts,
destroying the agent and energetics, and disposing of resulting residues and effluents.

After the issuance of this Final ACWA EIS and the ROD, the Defense Acquisition
Executive (DAE) will decide whether an ACWA technology will be implemented and where
(i.e., at which installation) it will be implemented. The major criteria for the technology
selections will be

• Cost,

• Schedule,

• Safety, and

• Environment.
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The process that culminates in the DAE technology selection is called a Defense Acquisition
Board (DAB) review. The DAB review will consist of Integrated Product Team (IPTs) who will
analyze, exchange, and manage information. Three Working IPTs (WIPTs) will be formed to
address the major criteria listed above. Output from these WIPTs will be provided to an
Integrating Integrated Product Team (IIPT) and Overarching Integrated Product Team (OIPT),
who will report to the DAE. The DAE will consider all information from these IPTs before
making the technology decision. Also, as required by Public Law 104-208, each ACWA
technology will have to be “certified” with regard to cost, safety, environment, and schedule
before being considered in the DAE technology selection.

This particular review will be unlike most standard DAB/DAE reviews, which evaluate
only one program. This review will take into account a Major Defense Acquisition Program (i.e.,
PMCD) and a research and development (R&D) program (i.e., PMACWA). PMCD and
PMACWA have separate reporting chains; PMCD reports to the Department of the Army, while
PMACWA reports to the Office of the Secretary of Defense. Because of these complexities, the
process has been tailored to accommodate a multi-program-manager environment.

2.3  INSTALLATIONS

Potential installations that could be used for pilot testing ACW destruction systems must
have stockpiles with sufficient ACWs available for testing. An evaluation of the 1999 stockpiles
and destruction schedules identified four reasonable alternative installations: ANAD, PBA, PCD,
and BGAD (Table 2.1-1). Other installations were judged not to be reasonable alternatives for
the following reasons.

• Chemical stockpiles at Aberdeen Proving Ground in Maryland and Newport
Chemical Depot in Indiana were eliminated from further consideration in this
EIS because there are no ACWs at these locations.

• Johnston Atoll in the Pacific Ocean was eliminated from further consideration
in this EIS because all chemical weapons at the installation were destroyed in
early 2001.

• Deseret Chemical Depot in Utah and Umatilla Chemical Depot in Oregon
were eliminated from further consideration in this EIS because it is unlikely
that an ACWA pilot facility could begin testing before the stockpiles at these
installations have been destroyed by ongoing operations. The earliest date for
ACWA pilot tests to begin startup and system checks is January 2006
(PMACWA 1999).
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TABLE 2.1-1  Completion Dates for Assembled
Chemical Weapons Destruction by PMCD

Installation Completion Datea

Anniston Army Depot First quarter, 2009
Bluegrass Army Depot NSb

Deseret Chemical Depot Third quarter, 2005
Pine Bluff Arsenal Second quarter, 2008
Pueblo Chemical Depot NS
Umatilla Chemical Depot Fourth quarter, 2008

a First quarter: January, February, March; second
quarter: April, May, June; third quarter: July,
August, September; and fourth quarter: October,
November, December.

b NS = chemical destruction system not yet
selected.

Source: U.S. Army (2001).

• On September 26, 2001, new stockpile destruction schedules were published
that indicated later completion dates for Umatilla Chemical Depot. DOD is
evaluating Umatilla to determine if sufficient ACWs would remain by 2006 to
support pilot testing. If so, then the ACWA EIS would be supplemented.

2.4  ALTERNATIVE ACW DESTRUCTION SYSTEMS

The ACW destruction systems evaluated in this ACWA EIS are alternatives to baseline
or other incineration technologies. According to DOD’s definition, baseline incineration
incorporates the technology and process design in place at the Johnston Atoll Chemical Agent
Disposal System (JACADS). Baseline incineration systems are also in use at the Tooele
Chemical Agent Disposal Facility (TOCDF) located at the Deseret Chemical Depot in Utah, and
they have been or are under construction at three other chemical weapon stockpile storage
locations, including ANAD and PBA. PMACWA is not considering any type of incineration
technology for pilot testing. However, ACW destruction systems evaluated in this ACWA EIS
may incorporate the reverse assembly process, which is the method used to open ACWs and
access energetic materials and agents before they are destroyed. Reverse assembly is also used in
baseline incineration (CBDCOM 1997).
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2.4.1  Neutralization Followed by Biological Treatment (Neut/Bio)

This alternative would first disassemble the munitions to access the agents and
energetics, and then it would destroy the blister agents and energetics with water and caustic
chemicals (neutralization). The products of the neutralization would then be treated in a
biological process operated at temperatures and pressures near ambient conditions. Air emissions
would be passed through an air pollution control process. Recovered metal parts and dunnage
would be treated at high temperatures. Effluents could be held and tested before being released to
pollution control processes. Process water would be reused, and remaining solid residues would
be disposed of in an appropriate landfill. The PMACWA considers this technology a viable
solution for demilitarization of ACWs containing mustard agent but not for ACWs containing
nerve agents (PMACWA 1999). The ACW destruction system based on this technology is
described further in Chapter 3.

2.4.2  Neutralization Followed by Supercritical Water Oxidation (Neut/SCWO)

This alternative would first disassemble the munitions to access the agents and
energetics, and then it would destroy the agents and energetics with water and caustic chemicals
(neutralization). The products of the neutralization and shredded dunnage would then be
destroyed by the SCWO process. SCWO would mineralize the resulting chemicals at
temperatures and pressures above the critical point of water (705.2°F [340°C] and 3,204.6
pounds per square inch absolute [psia]). Recovered metal parts would be washed with caustic
chemicals and treated at high temperatures. Effluents could be held and tested before being
released to pollution control processes. Process water would be reused, and remaining solid
residues would be disposed of in an appropriate landfill. The PMACWA considers this
technology a viable solution for the demilitarization of all ACWs (PMACWA 1999). The ACW
destruction system based on this technology is further described in Chapter 3.

2.4.3  Neutralization Followed by Gas-Phase Chemical Reduction and Transpiring
Wall Supercritical Water Oxidation (Neut/GPCR/TW-SCWO)

This alternative would first disassemble the munitions to access the agents and
energetics, and then it would destroy the agents and energetics with water and caustic chemicals
(neutralization). The products of the neutralization would then be destroyed by the SCWO
process. SCWO would mineralize the resulting chemicals at temperatures and pressures above
the critical point of water. In this alternative, the TW-SCWO reactor vessel would be protected
from corrosion and mineral buildup by a perforated liner through which water would be
continuously forced to form a protective layer. Metal parts and dunnage would be washed with
caustic chemicals and subjected to a gas-phase chemical reduction process in a high-temperature
hydrogen and steam atmosphere. Air emissions could be held and tested before being released to
pollution control processes. Process water would be reused, and remaining solid residues would
be disposed of in an appropriate landfill. The PMACWA considers this technology a viable
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solution for the demilitarization of all ACWs (PMACWA 2001). The ACW destruction system
based on this technology is further described in Chapter 3.

2.4.4  Electrochemical Oxidation

This alternative would first disassemble the munitions to access the agents and
energetics, and then it would destroy the agents and energetics and shredded dunnage in a
separate electrochemical oxidation process. The slurry of agent or energetics would be fed into a
cell where an electric current would flow through a semipermeable membrane between an anode
and cathodes in a silver nitrate and nitric acid bath, oxidizing the organic materials. Nitrogen
oxides (NOx) produced by the process would be reformed to nitric acid and reused. Silver would
also be recovered and reused. Recovered metal parts and dunnage would be treated at high
temperatures in a steam environment. Air emissions would be passed through an air pollution
control process. Effluents could be held and tested before being released to pollution control
processes. Solid residues would be disposed of in an appropriate landfill. The PMACWA
considers this technology a viable solution for the demilitarization of all ACWs (PMACWA
2001). The ACW destruction system based on this technology is further described in Chapter 3.

2.5  NO ACTION ALTERNATIVE

If the PMACWA decides not to proceed with the design, construction, and operation of a
pilot facility, no ACWA pilot plant facilities would be constructed and operated at any of the
four installations. The portion of the ACW stockpile that would be used for pilot testing would
remain in storage, as would the rest of the ACW stockpile. Under either the proposed action or
no action alternative, ACWs would continue to be stored until their destruction by DOD. The
means of destruction available for the ACW stockpile would depend on the ongoing or planned
construction of facilities at ANAD and PBA and on the results from the evaluation of
alternatives being included in the PMCD EISs for PCD and BGAD. Munitions being stored until
their destruction by DOD would remain in their existing storage location and be maintained in
their existing condition. It is assumed that the current munitions management procedures would
continue to be followed and that the munitions would be safeguarded against any release to the
environment.

2.5.1  Destruction of ACWs at Pine Bluff Arsenal and Anniston Army Depot

An incinerator for the destruction of ACWs has been constructed at ANAD and is under
construction at PBA. If ACWA pilot testing is not conducted at those installations, the ACWs
that might otherwise have been used for ACWA pilot testing would be destroyed by the
incineration facility.
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2.5.2  Pueblo Chemical Depot and Blue Grass Army Depot

If a pilot test facility is not sited, constructed, or operated at PCD or BGAD, the ACWs
that would be destroyed during pilot testing at these installations would remain in storage with
the rest of the stockpile. DOD is currently preparing the PCD EIS and the BGAD EIS to select a
destruction system for the stockpiles at these installations. The weapons in storage at these
installations would be destroyed after the systems announced in the RODs for those EISs were
constructed. If one or more of the RODs did not announce the selection of a destruction
technology, the ACWs at the affected installation would remain in storage until a destruction
technology was developed.

2.6  ALTERNATIVES CONSIDERED BUT NOT ANALYZED IN DETAIL

2.6.1  Other Technologies

P.L. 105-261 authorized the PMACWA to proceed with activities for the design,
construction, and operation of a pilot facility after the “technology has been demonstrated to be
successful.” Congress did not authorize the PMACWA to advance technologies that have not
been successfully demonstrated to the pilot stage. Therefore, systems based on processes or
technologies not successfully demonstrated are not reasonable alternatives for this EIS. Two
systems are in this category: (1) a system based on plasma arc technology and (2) a system that
uses fluid-abrasive cutting and fluid mining with ammonia to access agent and energetics. The
agent and energetics are then destroyed by solvated electron technology (SET), which uses
sodium metal and ammonia in the initial destruction process and then oxidizes reaction products.

In the PMACWA demonstration testing, the particular plasma arc process that was
evaluated was not validated for agent destruction because of its lack of maturity. Although the
plasma arc process incorporates technology that is in industrial and commercial use, the marginal
performance of the equipment, the continued modifications to the equipment, and the redesign of
the equipment throughout the demonstration phase indicated that it might be difficult to develop
plasma arc technology into a full-scale, integrated system. The PMACWA therefore does not
consider such a system to be a viable solution for the demilitarization of ACWs (PMACWA
1999).

The SET process, like the plasma arc process, has the potential to demilitarize ACWs.
However, the SET process was not validated for the destruction of products that result from
processing agents and energetics, since the required demonstration tests were not completed.
Consequently, the PMACWA does not consider the SET process to be a viable total solution for
the demilitarization of ACWs at this time (PMACWA 2001).
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2.6.2  Transportation of ACWs to Another Site for Pilot Tests

Transportation of the ACWs from one stockpile installation to another is not an
alternative because such an action would be prohibited per 50 USC 1512a (a): “The Department
of Defense may not transport any chemical munition that constitutes part of the chemical
weapons stockpile out of the state in which that munition is located on October 5, 1994. . . .”
Consequently, transportation to another installation would not be possible as part of the ACWA
program.

2.7  SUMMARY COMPARISON OF ALTERNATIVES

Four tables (Tables 2.7-1 through 2.7-4, placed at the end of this chapter) summarize the
results of the assessments of the impacts from construction and normal operations of the
appropriate alternative technologies at each of the four installations and the impacts from
construction and operations under the no action alternative at each installation. The impacts
associated with accidents at each installation are discussed separately in each installation chapter
(Chapters 4, 5, 6, and 7). Cumulative impacts also are discussed separately in each installation
chapter.

For the majority of impact areas considered at each installation, the technology
alternatives had similar impacts. In most cases, the no action alternative had no impacts.
Distinctions among the technologies did, however, occur in the areas of utility requirements,
human health and safety, and socioeconomics. In all cases, the impacts associated with
construction and normal operations were not significant. The impacts that might occur would be
short-term.

2.8  PREFERRED ALTERNATIVE

DOD prefers the proposed action, which is to pilot test one or more technologies at one
or more installations. On the basis of the environmental analysis contained in this FEIS, the
preferred alternative(s) are discussed below for each installation.

At ANAD, four alternative technology systems were examined: Neut/Bio, Neut/SCWO,
Neut/GPCR/TW-SCWO, and Elchem Ox. None of the systems evaluated would have a
significant effect on the human environment. The preferred alternative at ANAD is No Action.

At PBA, three alternative technology systems were examined: Neut/SCWO,
Neut/GPCR/TW-SCWO, and Elchem Ox. None of the systems evaluated would have a
significant effect on the human environment. The preferred alternative at PBA is No Action.
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AT PCD, two alternative technology systems were examined, as specified by
P.L. 106-398: Neut/Bio and Neut/SCWO. Neither of the systems evaluated would have a
significant effect on the human environment. The preferred alternative at PCD is Neut/Bio.
Additionally, the Army will look for ways to accelerate the demilitarization process.

At BGAD, four alternative technology systems were examined: Neut/Bio, Neut/SCWO,
Neut/GPCR/TW-SCWO, and Elchem Ox. None of the systems evaluated would have a
significant effect on the human environment. The preferred alternative at BGAD is No Action at
this time. The Army will continue analysis in the site-specific EIS by PMCD, which will
preserve options for deployment of a full-scale pilot plant. Additionally, the Army will look for
ways to accelerate the demilitarization process.

The ROD for this NEPA action will announce the decision on pilot testing ACWA
technology systems. This decision will be based on the results of the environmental impact
analysis presented in this FEIS, as well as other factors. These other factors will include, but are
not limited to, mission needs, budget, other programmatic factors, and installation-specific
factors.
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